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Fig.1 : The best track of TED (9219)
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Tab.1 : Best track for tropical storm T TED | .

L2 tval 5k 4 B SR BRI BERRE
T LAT LONG VMAX  DIR  S2D
92051718 14.1N 139.9E 15

92091860 14.9N 138.1E 25 255 19
92091806 15.248  136.4E 25 280 17
92091812  15.4N 134.6E 3 27 17
92091818 15.68 132,8E 35 275 17
92031900 15.8% 131.1E 40 275 16
92051906 15.9N  129.4E 45 275 16
92091912  16.2N 127.8E S0 280 16
92091918 16.8N 126.8E 50 300 11
92092000 17.68 126.1E 50 320 10
92082006 18,3  125.0E 55 308 13
92092012 18.9N 123.7E 55 295 14
82092018 19.2N  122.7E 60 290 10
92092100 19.48 122,1E 60 290 6
92082106 19.6N 121.9E 60 315 3
92092112 19,88 121,8E 60 335 2
92092118 20.48 121.7E 60 350 6
92092200 219N  121.7E 60 000 15
92092206 23.5N  121.3E 55 345 16
92092212  25.0M 120.8E 50 245 16
92092218 26.28 120.6E 45 350 12
92092300 27.58 120,6E 45 000 13
92092306 29.1N 120.7E 45  0os 16
92092312 30,88 120.9E 40 005 17
92092318 32.4N 121.5E 40 020 17
92092400 33.7N  122.8E 40 040 17
92092406 34.6N 124.7E 40 060 18
92092412 35,1 127.3E 40 075 22
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FvhFE20 5 RO A SEUT R Rt — B 7 20ktsLA
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AERARELS.Tn/s » LEREERSRORABERE
FERFHSESEIE - Bl BT e e ) 51 5 e RS G

F2 PRESAFERENLZEREN
Tab.2 : SATELLITE FIXES for tropical storm "TED .

21 230000 26.8N 120.6E
22 230600 29.5N 120.6E
23 231200 31.4N 121.7E

B (Z) 2ymr &8 T

1 180000 14.6N 138.2E ©PCN 5
2 180600 15.4N 136.2E PCN 5
3 181200 15.2N 134.0E PCN 5
4 - 181800 15.5N 132.8E PCN 5
5 190000 15.8N 131.7E PCN 5
6 180600 15.7N 130.2E PCN 5
7 191200 16.1N 127.2E PCN 5
8 191730 16.1N 125.8E PCN §
9 200000 17.8N 126.5E PCN 5
10 200533 18.3N 124.6E PN 5
11 201200 18.8N 123.7E PN 5
12 201800 19.38 122.8E PN 4
13 210000 19.éN 121.8E PCN 5
14 210600 19.8N 120.8E ©PCN 5
15 211200 19.5M 120.0E PCN 5
16 211800 20.2N 121.8E PN 5
17 220000 20.8N 122.3E PCN 5
18 220600 23.8N 121.3E PN 5
19 221200 25.3N 120.5E PCN 4
20 221800 25.6N 120,.8E PCN 3
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Tab.3 : RADAR FIXES for tropical storm "'TED | .
REMH (Z) BB SR A @Enh{iUER

210600 20.2N 121.0E s/ / 46744
210700 20.3N 120.9% s/ / 46744
210800 20.3N 12G.8E =/ / 46744
210900 20.4N 120.5E =/ /7 46744
211000 20.5N 120.4E s/ / 45744 -
21110C 20.5N 120.3E Y/ / 46744
211300 20.4N 120.3E L/ /7 46744
211400 20.4N 129.3E L # 7 46744
2115300 20-.4N 120.2% 1/ 7 46744
211600 20.3N 120.I% 2/ / 46744
220000 22.2N 122.0E 3538 46599
220100 22.4N 12'._.9E 133 46699
220200 22.7N 121.8EF 133 46499
220300 22.98 12).7E 217 46839
220300 21.4N 120.9E S35/ 467830
220400 23.3N 121.6% L2 46599
220602 22.0N 121.8E 6§02 46780
220700 24.4N 121.3E L £ 7 46744
220800 24.0N 121 2E 1 £ 7 46336
220900 24.2N 120.SE i S 46586
221100 24.9N 129.9E 217 46744
221200 24.9N 120.56E 1L 46744
221203 25.0N 120.5% 151 46636
221300 25.1N 120.5E 131 46836
221300 25.IN 12C.6E 2/ / 46744
221500 25.3N 120.2% T/ 26338
221700 25.4N 113.8E VY. 43536

EREE R, (46744)
TEIE R, (46699)
B ERIE (46780)
HPIEEEN (46686)
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BAKREH S MRV ERLEROBNMESR R -
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Tab.4 : Warning schedules issued by CWB for tropical storm "TED, .

| | A | 2 # -
w|E|6|%|5E E o

Br| 5| 1|20 15 GENmRGE. ©thk e

mig| 512|015 0| pEdEEE, Ctwe. SRBERE BRGEREFER

mee| 51 320|210 | oWmANEE, Ets. SUiELERS B, FARERERES

Wil 5| 4|21| 3|20 | HWHGE, B, BT R, CHRERERES

| 5| sial of | oumaET, Ebwi. BREY S, ARG, EFES. BE. RERLAED

W | 5| 8[21115| 0] GHREEE. Dbk, GMiEk B, ARG, R BN, W BERESNE

w5 7|20 | 30| HBANBED. ek, Sl S, EESE, EWER, BE. Wi, SUARMHE

wiz| 5| 8|2 3| 10] GRwEEEE, B SR SN, EEAE, EREE. BR. B oRARENE

wt| 5| o|2! o @] aRmenEE, BrEs. BHHL BRILHEE s, BHRRME

A | 51022415 | 30| HWMAREE, B, GMAR BRILREE BNk, B, SMRAENE

Wiz 5|22 |21 |50 | GnaEE. adiek. SHKSET HAEEE, SENE. SELEAGE, HRBERICENE

@ | 5]12{23| 3|05 | HWAREEE. HRLMEE. BHERILN REreE. SREE. SELSIHEREMLE

x| 51223 050! aMdkEE

| 514 |23) 14| 55 | RBBRERINTIRHMMIE. HESRBRITERNR.
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Tab.5 : The meteorological summary of CWB'S station during tropical storm TED passage (SEP. 1992).

oo REGEE (mb) | W MR A B B nds) | DM ms) |30 WSILE) B X B x & {mm oA ® R o)
R AL I e AL L e L I R R L R e T IR R A A e R e e ST - S T
TG | 0915 | 23/01:03 | 20.9) E 2010 [3000.2| 243 [eey |207| 5 |2203:05 | 2007:30 - 20010 | 1.8 [215:00 - 2276:01 | 8.3 | 215:41 - 2115:5) § 06T | 2VIT2 - 230830
= RE| oo |2nemlae| B 22320 10022254 o |s] B |2z |aasis - zanss | s {21z - a0ea0 |82 | 21723085 - 22r00:05 (1220 | 2009010 - zavosias
28| 1| 21821 00| 5 |2008:48 10040 | 20.2 [ 100% [ 15.0] 5 | 218:29 [ 218:40- 200210 | 2.5 | 22007247 - 2208:47 | 0.0 [22/05:11 - oo |263.7 | 20r0:00 - Z3r08:t0
YFEM | 090.2[2/18:0 | 13.1 | SE [z24:30 | w81 foLs o | 4.6{sW | mvoeio - 2.0 |21 - 2400 | 7.0 | 20881 - 2480 (1805 |oleT0 - 20630
& fb| sz |@need| 8.l v [zaes| wnalas|m [10.2)|BE T e20ss - 2.5 |mrinze - 048:22 | 12,0 | 20417241 - 2047:51 [150.5 | 20410002 - 2106:10
W obr| 980.512A7:03[22.8 | | 20/14:18 {10069 | 313 | 5% [ 14,1 KB | 20v14:25 | 20700000 - 2AAYeE0 | R0 PEO0:EE - 23401:53 | 2.5 200005 - Z101:08 | 495 | 20/407:03 - 230705
15 48| o5 |22ris00 | =6 E [2100m ] w0 |zre |y |10 |WE | 20048 [20n3:00 - 2ot | 100 [2rmem - peno | 4 {2 - i | 0 |2 - YOG
B AT| 000421500 [ 10.0 WY |2200:31 | 8.5 (202 |eax | 5.5{wsv [2300:3 - 12.8 [ 22/23:00 - 2/24:00 | 6.4 {ZW23 - 223048 | G5.0 [21/07:50 - 20540
BAT| 881 z/5:45|18.0 [ v |2zz04:33] 290.7[18.5 Fome | .0(vsw |zzr0deas - .5 | zveue - 272340 | a0 |z - 2 | 1 (2001705 - g
7| e foansa |28 [0 (21vme | we2(zme len s leE [nse | nee - mans | 65 (2o - mase |37 [2re - s | s |20 - 22
T o&| ons | wan|is o (20| emo)2a5|ms | 72| v | - 2.8 {200 - ZV200 ¢ 0.8 | 220130 - 2240 | 180 | 2002008 - B0at0
Piltie | 729.7 | 221495 | 18.2 [ ESE | 2107:04 | 7872|145 | &3 [ 8.5 (5 |21/00022 - 18,0 2o - 22308 | 6.0 lawapm - o (2210 | 200400 - 2315:50
Lol - |2e00| - - = = - - [ ey | e maeie - 2030 | 0.0 | Z2r2s0p - 2024000 45 | 2211520 - 2410:30 [2014 [ 2040119 - 22/08:00
M| el | R/0LEZ (19,8 | W (272019 | 094.6 125607 |1.2{ W | 220057 | 22000 - 2oz2:30 | 15.0 |23/10:28 - Z¥ILES | 8.0 2211015 - 2105 | AGA | 21/0348 - /1540
oW e0.3 |23 8.2 W (zzmnz| .o |5 | (10| v | - 5.5 |20 - 272140 ] A5 | Z/ehW - 210 | .9 | 21112030 - 2308:00
WS | 990.2 | 2505108 W (21921 | 2017 |25 | |5 W (208038 101520 - fRE | 2.0 (2018040 - 24990 | 0.5 [2/18:40 - 250 | M8 | 2/12:30 - 2M01R0
%] o7 g 07| 0 [20m3| wmapse s 121 v |28 |29:02 - 2v06ias | 180 |z2zeai0 - 2200 | 5.5 (2120 - 21200 000 | D0ESS - BB
ROKL| 9.1 Z2/07:33 [ 41.8 | WHE | 20000422 | $90.21{24.2| 1008 | 20.7 | WHE ) 21/01:27 | 2005:41 - 21047 | 2.3 |21/08:38 - 21/09:18 | 12,3 | 21/00:50 - 21/00:60 {136.5 | 20/08:14 - 223113
* | 0.8 |2/ | 2.5 RE |0/20:43( 9049250 (o | 100 RE {20/19:2 20710053 - 2A01200 | 17.9 [20/14:38 - 2115:38 | B3 [ 2115115 - D15 |116.8 [ 2101500 - 23/08:00
& | 9.2 22/14:03| 1841 N {24003 | 9057 |20 [oax | 78] 5 |2memm - 185 [220000 - 20320 | 1.5 {21/18:40 - 211850 [145.) | 2009:3 - 2/0:20
BT | 68,5 | Z/10:57 | .1 | SW |23t | poe.d (210 (8K [18.3] S [22715:022018:30 - 231400 | 0.8 [20r22037 - B28037 | W5 [ 21/23:00 « 21230 (273 | AWIBH06 - 222850
W OH| W10 [ 2/15:21 |25 |SSE | 2/15:3 | on.2(25.5| 9y [15.7|SSE | z2/15:48 | 21020:50 - 20830 | 40.5 [ 22018010 - 2RO | 15.0 218405 - RABE [584.5 | 2V14:05 - 22/01:05
H o8| 889.3) 216052158 |ESE | 21744 | 200.6 254 wx | 80| E jaraem - 6.5 (201200 ~ 21130 | 125 | 202000 - 2152 (2005 2020000 - BA6:0
8 F| 9%0.2 | 22/17:00 [24.2| SE | 2/15:08 | 900.8 |25.1 |05% {135 SE {21223 | 21330 - Z/21:20 | 8.8 |ZVI060 - B0 | 125 |2310:80 - Z10:0 | 2006 | 20415000 - 240108
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Fig.8 : Mesoanalysis surface chart of tropical storm TTED .
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Fig.16 : The Precipitation amount of 46761 from 09/20 20:00 to 09/23 08:00.
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Fig.17 : The precipitation amount of 46749 from 09/20 20:00 to 09/23 08:00.
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Tab.6 : ERROR STATISTIC FOR SELEC TED OBJECTIVE TECHNIQUES FOR TROPICAL STORM "TED | .

STATISTICS FOR STORMS:

CLI?

cWg

TFS

EBM

PGTW

RJITD

BCGZ

VHHH

REPMM

Wp1992

CWB

198

TFS

318

400

24-HOUR HMEAN FORECAST ERROR (KM}

EB

]

PGTW

18 279
279 0
18 | 279
233 2
13 318
300 -18

8 266
329 62

& 207
348 140

RJTD

[PL]
[P o
[

BCGZ VHHH
NUMBER L AX15

oF TECHNIQUE
CASES ERROR
Y-AXIS ERROR
TECHMIQUE | DIFFEREACE
| ERROR Y-X

13 300

ing 0

6 364 ., B 329
370 5 329

3 274 4 283
382 1069 383

100

RPMM

6
348

348
0
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Tab.7 : ERRORS STATISTICS FOR CWB ON TROPICSL STORM "TED, .

WRN BEST TRACK POSTTION ERRORS
DTG NO. LAT LONG WIND 24 48
92091812 1 15.4N 134.6E 30
92091900 2 15.8N 131.1E 40 78 99
92091906 3 15.9N 129.4E 45 138 314
92091912 4 16.2N 127.8E 50 314 7le
92091918 5 16.8N 126.8E 50 321 654
92092000 6 17.6N 126.1E 50 94 45
92092006 7 18.3N 125.0E 55 161 126
92092012 8 18.9N 123.7E 55 177 110
92092018 9 19.2N 122.7E 60 175
92092100 10 19.4N 122.1E 60 198 889
92092106 11 lQ;GN 121.9E 60 292 427
92002112 12 19.8N 121.8E &0 409 804
$2092118 13 20.4N 121.7E 60 501 912
92092200 14 21.9N 121.7E 60 426 747
92092206 15 23.5N 121.3E 55 29 158
92092212 16 25.0N 120.8E 50 58 227
92092218 17 26.2N 120.6E 45 211
92092300 18 27.5N 120.6E 45 290
92052306 19 29.1N 120.7E 45
92092312 20 30.8N 120.9E 40
92092318 21 32.4N 121.5E 40
92092400 22 33.7N 122.8E 40
92092406 23 34.6N 124.7E 40
AVERAGE 227 445
# CASES 17 14
N O BT ASE RS AT R BB T
to#E =  (ER AR LR LT AR NE
AL AT B B B RRAT T : ) MBI T R -

ORBRRS — % L 2B, - IR
REE LR E fRAGEYE - B M & R B IED
O+ [BEEBUNSHR A% » FIOER AL EAEA
TP, - |

O AL RS E 2R R E AR
ABRNSELE  HHAZRE  REFHEE
A BERERRTE - BHEHRIA -

R & T AT RS L8 » 24/ 0T
HIFE > BCWBEHE » EERREPOLLAES
AESEWHRT - CWBES REI SIS MR
th o A ERRR (wind shieldwiper) H#73
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BIF  HTIESECHER -
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A CASE STUDY OF TROPICAL STORM TED OF 1992
Fred Fu-Dien Tsai
Weather Forecast Center -

Central Weather Bureau

ABSTRACT

This study is aiming at analyzing and discussing the verifications on all kinds of subjective
and objective track predictions of the evoletion, the track, the precipitation and the pressure
varitation for Tropical Storm Ted. .

After forming over the east of the Phillippine Sea area ON 181800UTC, Sept, 1992, Ted
moved westnorth westward; upon approaching 120° east longitude, it turned northward and landed
Taiwan. After hitting mainland China, Ted moved parabollically to korea and then became a
extratropical cyclone,

According to the precipitation analysis, the results show that there was a large amount of
precipitation to the east of the Taiwan island;especially, the rainfall amounted to 584.5mm in the
Hualien area; also there was a significant variation on the wind speed and pressure, All the above
mentioned characteristics confirmed well with the fact that Tropical Storm Ted landed from eastern
Taiwan. In northern and northeastern Taiwan, doe to the influence of northeaster, previcusly
accompainied by the northward movement of the Tropical Storm Ted, the duration of precipitation
and much stronger winds last for a longer period. But there was no severe damage caused due to
intense precipitation and wind speeds; it was due to the weak structure of the Tropical Storm Ted
itself.

On the aspect of the track analysfs, there existed larger errors for all forecasting units. For 24-
hour forecast ervors, tracks predicted by the Central Weather Bureau (CWRB) with a forecast error of
about 227km, provided the best perfermance than any other units, Japan (RJTD) is the second.
Besides this, CLIP (the statistical model) and the equivalence barotropic model (EBM) still

remained in a larger error field.
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